Phosphotyrosyl-protein phosphatase. Specific inhibition by Zn.
Epidermal growth factor stimulates a cyclic AMP-independent protein kinase associated with membrane vesicles derived from human epidermoid carcinoma cells (Carpenter, G., King, L., Jr., and Cohen, S. (1979) J. Biol. Chem. 254,. 4884-4891). The kinase specifically phosphorylates tyrosyl residues in a Mr = 150,000 membrane protein (Ushiro, H., and Cohen, S. (1980) J. Biol. Chem. 255, 8363-8365). We show that the reverse reaction, catalyzed by a phosphotyrosyl-protein phosphatase associated with the membrane, is inhibited by Zn2+. Dephosphorylation of phosphotyrosyl residues in the Mr = 150,000 protein is completely inhibited by Zn2+ at concentrations as low as 10 microM, whereas other divalent cations have no substantial effect. Inhibition of the phosphatase was reversed by EDTA and the activity in membrane preparations was increased by EDTA or fluoride, agents commonly thought to be phosphatase inhibitors. Acid hydrolysis of the membrane proteins followed by analysis of phosphoamino acids by two-dimensional electrophoresis revealed that the phosphatase hydrolyzed phosphotyrosyl in preference to phosphoseryl residues. The specific inhibition of this phosphatase activity by low concentrations of Zn2+ may be indicative of the physiological importance of Zn2+ in the regulation of cellular phosphotyrosyl-protein levels.